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STATISTICAL ANALYSIS OF THE SEASONAL AVERAGE F.O.B. 
PRICES OF CALIFORNIA ORANGES, 1922-23 TO 1937-38 
x 
He Re Wellman 


The purpose of this report is to present the results of an analysis of the 
major factors which have influenced the seasonal average f.oeb. prices of California 
oranges from 1922-23 through 1937-38. 


The first part of the report relates to all oranges, the marketing season 
of which is from November through October, The graphic analysis for all oranges 
is shown in figures 1 and 2, and the accompanying tables are numbered 1 to 4 inclu- 
sive. The second part of the report deals with winter oranges (figures 3 and 4 and 
tables 5 to 8 inclusive), and the third part with summer oranges (figures 5 and 6 
and tables 9 to 12 inclusive). Winter oranges are those shipped during the six 
months November through April, which, for California, consist mainly of Washington 
Navels. Summer oranges aro those shipped during the six months May through October, 
which, for California, consist mainly of Valencias, During the six months May 
through October, California normally contributes 80 to 90 per cent of the United 
Statos shipments of oranges, but during the six months November through April this 
stato normally contributes only 45 to 55 per cent of the United States shipments of 
oranges. 


For cach of the three classifications -= all oranges, winter oranges, and 
summer oranges == the average relationships which prevailed from 1922-23 through 
1937-38 between the seasonal average f.soebe priccs of California oranges and three 
factors were measured. The three factors are: (1) Uitod States supply of oranges, 
(2) index of nonagricultural income in tho United States, and (3) trond of domand 
for orangese For the sixtcen-year period covered by the analysis these three 
factors account for about 94 per cent of the variation in the feosebe prices of all 
California oranges, about 90 per cent of the variation in the feoebs prices of 
California winter oranges, and about 92 per cent of the variation in tho feoeb. 
prices of California summer oranges. 2/ 


Although the proportion of the variance in the seasonal average f.oebs. prices 
of California oranges in each classification which can be accounted for by the 
factors used is large, it is not to be supposed that they are the only ones that 
have affected tho f.oeb. prices from 1922-23 through 1937+38, or that they are the 
only ones which will affect fisoebs prices during the coming years. Neither is 
it certain that the relationships between the seasonal average feoebe pricos of 
California oranges and the factors measured will be the same in the future as thoy 
were on the average during the period covered by the analysise 
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uf Professor of Agricultural Economics, Agricultural Economist in the Experi- 
ment Station, and Agricultural Economist on the Giannini Foundation. 


2/ For all oranges, P = .9812; P = .94 
For winter oranges, P = 9696; co = 290 
For summer oranges, P = 9757; - = 092 


For cach set, n = 16; m= 7. 
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TABLE 1 
Annual Average F.0.B. Prices of All California Oranges 


and Important Factors Affecting Them 
1922-23 to 1937-38 








Yoar Index 
Novembeor- FeOebe nonagricultural 
October price income 

dollars —T-00 1954-1929 = 100 

per box boxes 
1922-23 Oare 28 , 644 85.8 
1923-24 2.56 _ 83,630 90.2 
1924-25 4.25 26,756 94.6 
1925-26 3204 29,805 100.1 
1926=27 Oalo 33,889 101.8 
192 7=28 4,97 28,125 10363 
1928-29 2674 44,207 107 92 
1929-30 5.09 29,464 103-2 
1930=31 Zeee 45 ,098 89.0 
1931-32 1.81 41,382 71.5 
1932-33 1.62 42.4530 65a.) 
1933-34 275 42,757 Tls8 
1934=35 1.91 48 ,688 76465 
1935-36 205L 44.786 85,0 
1936=37 307 42,011 96.0 
1937=38 1,52 53,564 90.4 
Means 2290 38 4459 8905 


Sources of data: 


Col. 1: Calculated by weighting the prices of winter and 
summer oranges given in tables 5 and 9 by the corresponding 
shipments from California-Arizona shown in tables 8 and 12. 


Cole. 2: From table 4, cole 6¢ 


Col. 3: Simple average of the monthly indices of national 
income, excluding agricultural income, average 1924-1929 equals 
100, compiled from the United States Department of Agriculture, 
Burcau of Agricultural Economics. The Agricultural Situation, 
current issues. 
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Fig. 1.e-- Annual average feoebe prices of all California oranges related to 
(A) United States supply of all oranges, (B) index of nonagricultural income, and 
(C) trend of demand for all oranges. 





November-October f.0.b. price -- dollars per box 


26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 
November-October United States supply - million boxes 


8 +1.00/- 


er b 


+ 50 


Pp 






i) 
° 
on 
(2) 

' 


1 
we 
e 
o 
Oo 


1 
a) 
on 
oO 


e 
° 
oO. 


-2 


Residuals from A - dollars 


60 70 80 90, 100. “LEO 


Index nonagricultural income 










as 


~ 
whe 
y 


Bo 
. 
ea 


. 


os a eee i 
*o*pr bnyoe ~~ Gor Te sa 


. 


ee J 
sopert | 


ae ame oer 


one 
rile 


e. 






















cee es err “, = asia y 
hace yer arse beans : pias = 
708 BR 2 Ap vga on rae: “ao "85, 08. Be 
"eet ots i ee Bee rns poll hie? Sy pbtemean 
2 ea fi y : . if . reid . s Ay 


Deacurin a rceis, ye ti Fain 


2 
Ay 


BP. 
ho 
i 


Paee 
4 





| 
| 


Year, November 
through October 


1922-23 
1923-24 
1924-25 


1925-26 
1926-27 
1927-28 
1928-29 
1929-30 


1930-31 
1931-32 
1932-33 
1933-34 
1934-35 


1935-36 
1936-37 
1937-38 


Sources of data: 
Col. 1: 
Col. 2: 
Col. 3: 


Col. 4: 


Actual and Estimated F.0.B. 







Prices 







TABLE 2 
Prices of All California Oranges, 1922-23 to 1937-38 


















Adjustment Adjustment Prices 












Actual estimated Residuals | for nonagri- Residuals | for trend of explained 
prices from from cultural in- from demand from by three 
fig. IA -| fig. iA come, from fig. i838 fig. 1¢€ factors ¢ol.> 7 
fig. 1B 
SAE OE ads ARR, ON PERS Cl SRL RE SS te RR GK LE a eae 
Dollars per box 
e<t2 4.27 - 1.55 
2.56 3.39 - 0.83 
4.25 4.65 - 0.40 
3,54 4.03 - 0.49 
Key fs 3.34 + 0.41 
4.97 4.38 + 0.59 
2.74 2-06 + 0.68 
5.09 4.09 +° 1.00 
Bene 1.98 + 0.24 
1.81 2eoo -~ 0.54 
1.62 2225 - 0.61 
2625 2 20 + 0.05 
1.91 1.67 + 0.24 
Seok 2-01 + 0.30 
3.07 2.29 + 0.78 
1.52 T2o5 + 0.19 


From table 1, col. 1 
Readings from diagonal curve 
Col. 1 minus col. 2. 


Readings from diagonal line in fig. 1B. 





Col. 5: Col. 3 minus col. 4. 


in fig. 1A. Col. 6: Readings from line in fig. 1C. 
Col. 7: Col. 2 plus col. 4 and col. 6. 
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Fige 2.-=- All oranges: Relations between United States supply and California 


annual average f.eoebe prices after simultaneously eliminating the trend of demand 
aad the variations in f.o.eb. prices associated with variations in the index of 
nonagricultural income. 


F.o.b. price, adjusted -- dollars per box 





eo 28 G0 Se 84 BCS 4 4k ak 8 COC Se 
November-October United States supply - million boxes 


TABLE 3 


Quantity-Price Schedule on an F.0.B. California Basis for All Oranges 
in the United States Adjusted to the 1937-38 Situation 


United States California 
feb. price 


dollars 
per box 


4.20 
3.356 
vary et 
2218 
1.75 
1.52 





Source of data; From diagonal curve in figure 2 
adjusted to 1937-38 price and supply. 
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TABLE 4 


United States Supply of All Oranges, 1922-23 to 1937=38 








Year 
November- 
October 





Californias 
Arizona 

























192223 
1923-24 
1924=25 


1925-26 
1926=27 
1927-28 
1928 =29 
1929=30 


1930-31 
1931-32 
1932-33 
1935-34 
1934-35 


1935-36 
1936=37 
1937=38 





Sources of data; 


Cole 1: Years 1922-23 through 1933-34: California shipments, by crop 
years, of Navels and Valencias respectively as estimated by the California Co- 
operative Crop Reporting Service (Califomia Citrus Crops Production and 
Utilization Estimates, 190910 to 1937-38, Septembor 15, 1939 [Mimeo.] ) split 
up into months on the basis of rail shipments by varieties and months reported 
to the California Fruit Growers Exchonge by the railroads. Arizona shipments 
based upon carlot shipments of oranges as reported by the United States Depart= 
ment of Agriculture, Market Nows Service plus a proportionate part of mixed 
corse 


Years 1934-35 through 1937-38: From summaries of weckly ship- 
ments of orenges reported by tho California-Arizona Orange and Grapefruit 
Agency. Shipments for weeks which fell in two months were prorated between the 
months ‘on the basis of daily shipments of California oronges by rail and boat 
as reported by the United States Department of Agriculture, Market News Ser- 
vice. Government purchases for relief distribution are not included. 


Col. 2: From Economic Analysis Unit, General Crops Section, Agricultural 
Adjustment Administration, United States Department of Agriculture. 


Col. 3: Col. 1 plus cole 2. 


Cols. 4 and 5: United States Department of Commerce, Bureau of Foreign 
and Domestic Commerce, Division of Foreign Trade Statistics. 


Col. 6: Cols 3 plus col, 4 minus col. 5.. 
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TABLE 5 


Seasonal Average F.0.B. Prices of California Winter Oranges 
and Important Factors Affecting Them 
1922-23 to 1937-38 



















Year 





United Index 

November-= States nonagricultural 
April supply imcome 

1924=1929 = 100 

boxes 
1922-23 18,266 83.4 
1923-24 23,501 91.6 
1924-25 Lor? 2 9248 
192526 3450 19,651 . 100.4 
1926=27 3045 22,420 101.7 
1927=28 4.39 18,959 101.8 
1928-29 2.80 27,624 105.4 
1929-30 4.45 19,580 10526 
1930-31 2017 29,563 9264 
1931-32 1.80 25,975 766 
1932-33 1.43 25,405 62.5 
1933-34 1.65 26,952 71.0 
1934-35 1.80 31,094 7506 
1935-36 1.95 27,028 82.8 
1936-37 2008 28,126 94,9 
1937-38 1.46 51,622 9262 
| 

Means 2e6L 24,709 89.4 


Sources of data: 


Col. 1: From the California Fruit Growers Exchange. Prices are 
the weighted average prices per packed box received for oranges shipped 
during the six months November through April. Since November 1, 1929, 
Arizona oranges are included, Since May 1, 1930, prices include loose 
fruit on a packed-box basis. Government purchases for relief distribution 
are not included. ‘ 


Col. 2: From table 8, cole The 


Cole 3: Simple average of the monthly indices of national income, 
excluding agricultural income, average 1924-1929 equals 100, compiled 
from the United States Department of Agriculture, Bureau of Agricultural 
Keonomics, The Agricultural Situation, current issues. 





te ial 2 ha mee 
Ge ewe - SUE reed 1%" ; 
ms ~ * x “*) ‘ “A Pach Py 


Se eee aT 7 
ya Beers bie ty ae ign ys) oe aes Shs wae 














ies Pe yy a at; Sette SUE 
aid gt on at 






Do weet 





Le, 





a 
“4 
es ape 
Sn gee Caer Bem 9 Bade Lethe ahh 
-- & 4 






. 






Oe Re Be hee ne eee 









fet ee temee nee memes ye 


es a os 2 





ae ade 


POTN teat g seen Ae mane memes Met hig ee ce ee 








; ee : ibapest ee eh: Yates. 20 co 
aes | tae sn doiet Penitio: prowdrt: tie plicvolsiay ottomert stiyko® 
ea he otis <6? tot? pa tng rod Siefosd : ry. abotier pos go ete: 
pers ih Wotan sense? phd eal. cchanceprts . tadute y off partriom ig: ont antah - 
ig * gavel: “ehitiost! rmetiit: oer ft z ehobalpet: ote. ORs ate aes Eek, 


; abeitiniiey ent Tap bors 10E NORGE: im meveyon .othad. rodeticaloay: oop ote 
yeh i a -fobefont torn oy. 


| “ot oP! oleae: adil 1S:..fom: 
* Caneidtair Th. damttint epaziedie aut: to: SR ATE Ka: eine? 28: of 00 


fp iteaeret OAL atenyna: OLE Pee sdanpacd Psoend: Terueteines sndhuloss. . 
ahi ersta oo! ty: ator. oAWe fi by them ageS” aacteatt fe nF Galt nee. 















tees 


EO 


8. 


Fige 3.-- Seasonal average fsoebe prices of California winter oranges related 
to (A) United States supply of winter oranges, (B) index of nonagricultural income, 
and (C) trend of domand for winter oranges. 
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TABLE 6 


Actual and Estimated F.0.B. Prices of California Winter Oranges, 1922-23 to 1937~38 

























Prices 
explained 
by three 
faetors 


Adjustment 
for trend of 
demand from 


Adjustment 
for nonagri- 
cultural in- 


Prices 
estimated 
from 
















Actual Residuals Residuals 


prices 


Year, November 
through April 























1922-23 
1923-24 
1924-25 


1925-26 
1926-27 
1927-28 
1928-29 
1929-30 


1930-3] 
1931-32 
1932-33 
1933-34 
1934-35 


1935-36 
1956-37 
1937-38 







Sources of data: 


Col. 1: From table 5, col, 1. Col. 5: Col. -3. minus col..4. 
Col. 2: Readings from diagonal curve in fig. 3A. Col. 6: Readings from line in fig. 3C. 
Col. 3:. Col. 1 minus col. 2, Col. 7: Col. 2 plus col. 4 and col, 6. 


Col, 4: Readings from diagonal line in figs 3B. 
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10. 
Fig. 4.-- Winter oranges: Relations between United States supply and Cali- 


fornia seasonal average f.o.b. prices after simultaneously eliminating the trend 
of demand and the variations in feoeb. prices associated with variations in the 
index of nonagricultural income. 


1.00 


F.o.b, price, adjusted -- dollars per box 





6%. Se 20 Be cette (EA SR EB eT BB ee 2 30. SE ee 
November-April United States supply ~ million boxes 
TABLE 7 


Quantity-Price Schedule on an F.0.B. California Basis for Winter Oranges 
in the United States Adjusted to the 1937-38 Situation 


United States California 
fLeGeds price 





Source of data: From diagonal curve in figure 4 
adjusted to 1937-38 price and supply. 
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TABLE 8 ll. 


United States Supply of Winter Oranges, 1922-23 to 1937-38 


Shipments - =§- *_—i{¥xy 














United 


















Year United States 
November-| California- States supply 
April Ari zona exports | col. 5 
minus 
a cole 6 
‘Ses I NR ES, EE RRS CR IER: wae ache 





- Thousand boxes 











1922-23 
1923 =24 
1924-25 








1925-26 
1926=27 
192728 
192829 
1929-30 









1930=31 
1931-32 
193 2-33 
1933434 
1934-35 










1935-36 
1936=37 
1937 =38 







Sources of data: 


Col. 1: Years 192223 through 1933-34; California shipments, by crop 
years, of Navels and Valencias respectively as estimated by the California Co- 
operative Crop Reporting Service (California Citrus Crops Production and Utiliz- 
ation Estimates, 1909-10 to 1937-38, September 15, 1939 [Mimeo,] ) split up into 
months on the basis of rail shipments by varieties and months reported to the 
California Fruit Growers Exchange by the railroads, Arizona shipments based 
upon carlot shipments of oranges as reported by the United States Department of 
Agriculture, Market News Sorvice plus a proportionate part of mixed cars. 

Years 1934-35 through 1937-38: From summaries of weekly ship- 
ments of oranges reported by the California-Arizona Orange and Grapefruit Agency 
Shipments for weeks which fell in two months were prorated between the months on 
the basis of daily shipments of Califomia oranges by rail and boat as reported 
by the United States Department of Agriculture, Market News Service. Government 
purchases for relief distribution are not included. 


Col. 2: From Economic Analysis Unit, General Crops Section, Agricultural 
Adjustment Administration, United States Department of Agriculture. 


Col. 3: Cal. 1 plus cole 2. 


Cols. 4 and 6: United States Department of Commerce, Bureau of Foreign 
and Domestic Commerce, Division of Foreign Trade Statistics. 
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Year 
May- 
Octo b 


1923 
1924 
1925 


1926 
1927 
1928 
1929 
1930 


1931 
1932 
1933 
1934 
1935 


1936 
1937 
1938 


Mean 


Sour 
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TABLE 9 


Seasonal Average F.0.B. Prices of California Summer Oranges 
And Important Factors Affecting Thom 
1923-1938 












Dnitod 
F.oede States 
er 
s 
ces of data: 


Cole 1: From the California Fruit Growers Exchangee Prices 
are the weighted average prices per packed box received for oranges 
shipped during the six months May through October. Since May 1, 1930, 
Arizona oranges are included and prices include loose fruit on a packed- 
box basis. Government purchases for relief distribution are not in- 
cluded. 


Col. 2: From table 12, cole 7. 


Col. 3: Simple average of the monthly indices of national income, 
excluding agricultural income, average 1924-1929 equals 100, compiled 
from the United States Department of Agriculture, Bureau of Agricultural 
Economics, The Agricultural Situation, current issues. 
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13. 


Fige 5e-- Seasonal average f.oeb. prices of California summer oranges related 
to (A) United States supply of summer oranges, (B) index of nonagricultural income, 
and (C) trend of demand for summer oranges. 
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TABLE 10 


Actusl and Estimated F.0.B. Prices of California Summer Oranges, 1922-23 to 1937-38 


Prices Adjustment Adjustment Prices 
Year, May- estimated Residuals for nonagri- Residuals for trend of explained 
October from from cultural in- from demand from by three 
fig. 5A fig. SA come. from fig.*5B fig. 5C factors 
fig. 5B ; 
PEE SE a RS OARS es CCS ee, 5 6 | 
1923 1«75 1.72 1.89 O17 
1924 ; ‘ 1.41 ; 1.40 3653 ‘ Osh3 
1925 re fs 0.95 is 1.18 1.16 a - 0-02 
1926 0.98 Loe 0.79 0.53 
1927 a5 0.25 0.42 0.17 
1928 - + 0.17 0.05 0.22 
1929 «. 0.08 0.32 0.24 
1930 + 0.78 ‘+ 0,56 0.22 
1931 0.04 0.59 O<35 
1932 0.15 0-46 
1933 0.73 012 
1934 1.00 0.39 
1935 + 0.67 ; 0.06 
1936 j 2.02 + 0.40 
1937 : 0.46 0.15 
1938 + 0.72 ‘ 0.11 





Sources of data: 


Col. 1: From table 9, col. l. Col. 8: Col. 3 winus cols, 4. 
Col. 2: Readings from diagonal curve in fig. 5A. Col. 6: Readings from line in fig. 5C. 
Col. 3: Col. 1 minus col. 2. Col. 7: Col. 2 plus col. 4 and col. 6. 


*vT 


' Col. 4: Readings from diagonal line in fig. 5B. 
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15. 


Figs 6.-- Summer oranges: Relations between United States supply and Cali- 
fornia seasonal average f.eoebs prices after simultancously climinating the trend 
of demand and the variations in fsoebe prices associated with variations in the 
index of nonagricultural income. 


F.o.b. price, adjusted -- dollars per box 
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TABLE 11 


Quantity-Price Schedule on an *.0.B. California Basis for Summer Oranges 
in the United States Adjusted to the 1938 Situation 


California 
feOebe price 


dollars 
per box 
6 258 


S557 
4,40 
3.58 
2288 
Zeal 
1.85 
1657 





Source of data: From diagonal curve in figure 6 
adjusted to 1938 price and supply. 
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TABLE 12 16. 


United States Supply of Summer Oranges, 1923 to 1938 


United.. States shipments United States 
Year te i supply 


May= Cabisprnia- Other | ea cole 5 — 
October ’ Arizona states | Total 
i oe ms Ye 3 PRD 


Thousand boxes 











1923 10,386 1,009 | 113595 10,379 
1924 10,406 1,051 | 11,457 10,329 
1925 7,070 583 | 7,653 6,985 
1926 10,902 518 | 11,420 10,154 
1927 12,446 856 | 13,302 11,470 
1928 9,647 “615 | 10,262 9,166 
1929 18,211 | 1,743 | 19,954 16,583 
1930 93,814 -901 | 10,715 93884 
1931 16,184 2,056 1183240 15,535 
1932 16%, 228 1,004 |17,232 153,408 
1933 16,375 2,917 |19;292 175123 
1934 15,745 1,947 |17,692 15,804 
1935 19,681 1,749 | 215430 17,594 
1936 17,523 23402 | 195925 17,759 
1937 11,063 3,814 | 143877 13,885 
1938 21,765 4,723 | 26,488 21,928 


Sources of data: 


Col. 1; Years 1923 through 1933: Califormia shipments, by crop years, of 
Navels and Valencias respectively as estimated by the California Cooperative Crop 
Reporting Service (California Citrus Crops Production and Utilization Estimates, 
1909-10 to 1937438, September 15, 1939 [ Mimeo ¢} ) split up into months on the 
basis of rail shipments by varieties and months reported to the California Fruit 
Growers Exchange by the railroadse Arizona shipments based upon carlot shipments 
or oranges as reported by the’ United States Department of Agriculture, Market 
News Service plus a proportionate part of mixod cars. 

Years 1934 through 1937: From summaries of weekly shipments of 
oranges reported by the California-Arizona Orange and Grapofruit Agency. Ship- 
ments for weeks which fell in two months were prorated between the months on the 
basis of daily shipments of California oranges by rail and boat as reported by 
the United States Department of Agriculture, Market News Service. Government 
purchases for relief distribution arc not included. 


Cole 2: From Economic Analysis Unit, General Crops Section, Agricultural 
Adjustment Administration, United States Department of Agricultures 


Cole 5: Cole 1 plus cole 2. 


Cols. 4 and 6: United States Department of Commerce, Bureau of Foreign 
and Domestic Commerce, Division of Foreign Trade Statistics. 
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